ABSTRACT: Using blended learning method, Blast Furnace subject was analysed inside the DidaTec Project. The analysed factors were the quality of presentation, quantity of information per page and human -computer interaction. The analysis shows the preference of students to work with different learning environments.
INTRODUCTION
Using the opportunity to be part of DidaTec Project, the authors have discovered the blended learning methodology to combine traditional and modern learning environments by means of the advancement of computing in education. Blended learning method has 3 components: Classroom Learning, Online Learning and Mobile Learning, as seen in Figure 1 .
Figure 1. Components of the Blended Learning Methodology
The DidaTec project was initiated by Technical University of Cluj-Napoca and several large universities from Romania joined this project too. One of them is Lucian Blaga University represented by professors, assistant professors and other members of academic community. The project emphasises on different synchronous and asynchronous learning methods, one of them being presented with regard to materials engineering. DidaTec is an association of words, that contains the word "Didactic" and the word "Technology", but the synergy of the two words refers to modern learning technologies applied in the educational process. The stated goal of this project is to provide a framework structure for the implementation of informational technologies in engineering technologies. The general objectives of the DidaTec project are [1] :
• The consolidation of cooperation between Romanian universities in regard with the development of an efficient system of education from the field of engineering; • The elaboration of guidelines for professors in the field of engineering education for higher education institutions; • Acquiring of competences in the development of procedures and methodologies for training programs and continuous education on the institution level; • Training and assistance for academic professors to achieve a higher level of success in teaching and learning techniques using electronic instruments; • The improvement of personal or professional development for young teachers of entry-level in a mentoring program; • The improvement of human resources involved in teaching activities by creating didactic materials and communication platform. The DidaTec Project was divided in several components. First component was referring to blended learning concept using information technology and communication as a combined teaching using traditional and electronic methods, where students can learn engineering concepts in a modern environment using on-line and off-line tools. Online tools available for blended learning techniques are: webcasts, virtual classes, conference calls, video broadcasts, virtual laboratories, instant messaging and online collaborations. Traditional tools for blended learning techniques are: laboratory activities, courses, seminaries and projects. Materials used are tutorials, quizzes and assessments, simulations, virtual libraries and multimedia records, LMSs, blogs, wikis, expert systems, mobile services. The communication methods were instruments used to implement the procedures of transmitting the messages from emitter (teacher) to the receiver (student) using communication channels and feedback in an environment without perturbations or noises that might interfere with the communication process. The second component refers to the infrastructure needed for blended learning, combining the traditional class with a virtual learning environment in order to improve the educational process. It was studied the hardware and software elements connected to the Learning environment and Learning Management System. Along with the network services used to communicate without perturbations in audio-visual manners. The third component analyses the structure of the didactic materials. First, defining the objectives is the main structural element of the didactic material, afterwards the curricula is the element of communication and finally the assessment is the element of evaluation of the achievements obtained in the educational process. The curricula was analysed with concerns for intellectual property and plagiarism. The fourth component is referring to seminar activities, using active learning, cooperative learning and inductive learning methods. The implementation of seminars was realized by using software products specialized on virtual instrumentation, virtual collaboration and virtual presentation of important concepts presented in the curricula. Also an important factor here was the management of documents, the annotation process, sharing process and dissemination of the theoretical concepts presented in the curricula. The seminars are usually activities of communication in form of workgroups that needs to work, communicate and assess the results of their work. The fifth component refers to electronic evaluation of individual or group activity inside of the educational process. The process of evaluation requires the measurements, comparisons and estimations in order to obtain useful information regarding the student level of education, the quality of education process, followed by decisions with regard to optimisation of the didactic activity for the evaluated field. The sixth, also the last component, refers to advanced instruments and technologies to communicate inside the educational process. They are named generic as web 2.0 technologies, like RSS, blog, wiki, collaborative bookmark systems, social networks. Another advanced instrument is the audio/video conferencing system, used to increase the awareness of student regarding the importance of the educational process while the professor is situated geographically in a remote location. This instrument keeps the advantage of face to face presentation while the other person is away by maintaining the visual contact, the awareness of being on screen or hearing its own voice, especially by knowing that the session is recorded. Virtual classrooms are learning environments that allows the interaction between different persons with different roles of host or guests using didactic materials. The DidaTec Project allows obtaining improved results in the education process, by implementing the blended learning concept, using tools and instruments to complement the theoretical education with skills and abilities by means of electronic and virtual instruments in the field of engineering education.
BLAST FURNACE
A blast furnace is a metallurgical installation used for smelting to produce industrial metals, especially iron. The blast furnace is continuously supplied at the upper level with iron ore, coke, flux (limestone) and the oxidizing agent (preheated air) at the waist level activating some chemical reactions to obtain iron, slag and blast furnace gases based on a counter flow exchange process. [2] The iron ore is a compound material, rich in ferrous and other mineral components. The concentration of Fe must be 20-55% in order to make the ore profitable to process. Various ferrous components meet in iron ore are: magnetite Fe3O4, hematite Fe2O3, limonite 2Fe2O3 · 3H2O, siderite Fe3CO3 and pyrite FeS2. The metallurgic coke is a solid combustible obtained by high temperature carburising process in the absence of air of coal, which must have high caloric power, high porosity, high
The oxidizing agent is a gaseous product, rich in oxygen, which must be inserted on the lower level, under the waist line. It has the goal to activate the chemical process through exothermal reactions, which gives the heating energy to activate the coke and to melt the iron ore. This gas starts from the bottom and raises itself to the higher levels, where it is transformed into furnace gases, after the interaction with coke dust and combustion process. The results of the metallurgical processes from the blast furnace are the main product, iron, and residues, like slag and blast furnace gases. Iron comes out from the blast furnace at the lower level through a notch, called iron notch, while the slag is eliminated from the blast furnace through a different notch, called the slag notch, which is situated at a higher level, since the slag floats at the surface of the liquefied metal, as presented in Figure 2 . The slag is eliminated first, in order to clean up the surface of the molten metal. The resulted slag is transported to a concrete factory situated nearby, used afterwards in the production of concrete and cement for the home construction industry. The iron is eliminated from the blast furnace as a special metallic material called pig iron, with a high level of carbon and impurities in its composition. The pig iron is re-processed through a second elaboration in order to reduce the carbon level and impurities level and to be transformed in iron metal, or steel.
Figure 2.
Metallurgical products supplied and eliminated from the blast furnace. The furnace gases are eliminated at the superior level, through an exhausting system on lateral position to avoid losing the heat, but eliminating the gases that can interfere with the metallurgical process. The blast furnace construction is presented in Figure 3 with all the functional components needed. This representation has been obtained in a virtual 3D environment and the components can be presented individually, along with their functionality. Construction elements of the blast furnace start from the bottom with the foundation, the cast house, metallic cover, slag notch, iron notch, nozzles, supporting columns, at the middle level, refractory firebricks, water cooling pipe system and receiving hopper, distributing chute and exhaust system at the superior level. The ore, the flux and the coke are continuously charged into the blast furnace in the distributing chute and enter into the blast furnace through the receiving hopper, deposited as successive layers. The air is injected into the blast furnace through nozzles as it arrives from the Cowper stoves under a pressure created by the turbocharger. The Cowper stoves are heat exchanger installations that capture the heat from the blast furnace gases and pre-heat the fresh air, injecting the air with a turbo-charger. A maximum number of three Cowper stoves are needed for one blast furnace installation. The blast furnace is made of thick steel plate of 25 ÷ 45mm, also called metallic cover, being padded with refractory firebricks. The physicochemical processes inside the blast furnace The furnace operates on the counter flow. The charge of ore, flux and coke goes from the upper level to the inferior levels, while the oxidizing agent enters into the blast furnace through the nozzles that acts as air vents that blows fresh air needed for combustion process and goes in the opposite direction as the air heats transforming the air into furnace gas. [3] This furnace gas needs to be eliminated from the blast furnace through the exhaust system. The highest temperature inside the blast furnace is above the cast house, the temperature in the blowing zone lowering as the pre-heated air rises at the superior level. The study ends with a thermal analysis of the smelting process inside the blast furnace, as presented in Figure 4 . 
In the higher levels, the carbon oxide is disintegrated in the presence of iron, which is catalysed by the chemical reaction:
2CO → CO2 + C + 3700 Kcal. Therefore, inside the blast furnace there is a mix of CO2 and CO, whose proportions will depend on the excess air injected through the nozzles. The iron ore is reduced to iron by the carbon monoxide, according to the following chemical reactions:
3 Fe2O3 + CO → 2 Fe3O4 + CO2 + 8870 Kcal 2 Fe3O4 + 2CO → 6 FeO + 2 CO2 − 9980 Kcal 6 FeO + 6CO → 6 Fe + 6 CO2 + 19500 Kcal Magnetite and siderite suffers a prior a roasting process. Siderite by calcination process suffers a simple roasting at 873-973°K, eliminating the CO2, becoming more porous and more reducible. Magnetite through an oxidative roasting turns into an easier subject oxide in the blast furnace operations, according to the following chemical reaction:
4 Fe3O4 + O4 → 6 Fe2O3 The reduction of the FeO may also occur via direct reduction FeO + C → Fe + CO − 34460 Kcal It also reduces the manganese ore placed into the blast furnace in order to reduce the harmful action of sulphur.
MnO + C → Mn + CO − 64830 Kcal Alongside it also reduces the P, Si, S, Ti and K hence results the slag. The slag evacuation and pig iron evacuation from the blast furnace is realised in 2 ÷ 6 hours, first through slag notch until it cleans completely the slag from the surface of smelted metal and afterwards the pig iron through the iron notch.
STUDIES
In order to analyse the impact of learning environments over the learning subject it was created a study group where participating students were assessed by survey method. The study group had 20 students for the analysed subject, called Blast furnace. Each student have analysed the subject for 20 minutes, afterwards they had to fill up a questionnaire for evaluation. The questionnaire asked the student about:
• In order to establish the influence of the quality of presentation over the educational process there were ergonomic considerations regarding the colour palette, the size of images and the text size. All 20 students appreciated that the quality of the presentation was good. Figure 6 . Quality of presentation. The other studied component was the quantity of information per page or per slide. This indicator was referring to image-text ratio, too much text or no graphics in the document. 17 students appreciated that the image-text proportion was appropriate, 3 students appreciated that the presentation had too much text and no students appreciated that there is no image in the Blast furnace presentation. The last studied component was the influence of the human-computer interaction, which asked from the student to identify the actions he had to make while studying the Blast furnace subject.
The actions identified by the students were move over the image action, click and double-click and drag-and-drop action, in the evaluation module of the Blast furnace presentation. The results of the survey were:
1. Quality of presentation was considered good -100% ( It was an exception for a student who requested to make dynamic size text for students with eye problems). 2. Uneven quantity of information per page, or per slide -85% ( No remarks on text-image ratio per page). 3. Identified correctly the over the image, clicks and drag and drops actions -90%.
CONCLUSIONS
Using Blended Learning Methodology, professors from Lucian Blaga University had the opportunity to give their students alternatives to learn mandatory engineering curricula using different environments. Romanian students have been familiarized themselves to work with the computers since they were young, therefore their survey answers shows the preference to work with virtual environments.
